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INTRODUCTION
negative impacts on work, relationships with partner/friends, sleep, etc.). Participants use a 5-point scale to estimate how much the given statement is true for them. The PIUQ assesses generalized internet use rather than specific internet applications (e.g., gaming, social networking, etc.). The three subscales are obsession, neglect, and control disorder. Excellent psychometric properties of the PIUQ have been confirmed (57).
Self-esteem was assessed using the Hungarian version of Rosenberg's Self-Esteem Scale (RSES-HU) (58). This scale contains five positively and five negatively worded items and is answered on a 4-point Likert-scale. This construct of global self-esteem measured by the RSES-HU has recently been confirmed in Hungarian population (59).
Anxiety was assessed using the State-Trait Anxiety Inventory (STAI) (60, 61). This 20-item tool uses a 4-point Likert-scale. Psychometric characteristics of STAI have been confirmed in several cultures, including Hungary (60, 62).
Depression was assessed using the Center for Epidemiological Studies Depression Scale (CES-D) (63) . This is a 20-item self-report measure where higher scores indicate greater depression (range 0-60). The CES-D has been shown to have good reliability and validity across multiple populations (64) , including Hungary (62).
Satisfaction with body appearance was assessed using an 8-item questionnaire designed by the authors. The items relating to body appearance were answered on a 5-point Likert scale contain statements concerning satisfaction and dissatisfaction with physical appearance. The items showed high internal consistency (Cronbach's alpha = 0.809). At the time of data collection, there was no validated instrument available in Hungarian to measure body image satisfaction. Furthermore, in order to adjust to the circumstances of data collection, the aim was to apply a short instrument, and therefore an author-devised 8-item questionnaire based on the scientific literature was created (65-67). All questions measured the level of satisfaction with body and appearance. Example statements from the instrument include: "Most of the time people like my appearance". "I feel uncomfortable in swimwear" and "When I look in the mirror, I make a negative remark about myself".
Statistical analysis
Descriptive analyses were used to assess the mean and standard deviation of the scales, and confidence interval (CI: 95%) of means are also presented. For reliability, Cronbach's alpha was calculated as indices of internal consistency, which was considered satisfactory if the values were at least .70 (68) . Independent t-tests were used to assess gender differences, and the magnitude of the differences was evaluated with effect sizes (Cohen d). Path analyses within structural equation modeling (SEM) were used to test the proposed mediation model. Due to deviation from normal distribution, in all SEM analysis maximum likelihood estimation robust to non-normality (MLR) was used (69) . Testing the applicability of models both for males and females, a multi-group analysis was preferred to the two single-group models. This method provides the most efficient parameter estimates (70) , and test of invariance (e.g., factor loadings, intercepts, path coefficients) of the proposed models across both sexes.
To evaluate the overall model fit, the χ 2 goodness-of fit statistic, the comparative fit index (CFI), the Tucker-Lewis Fit Index or nonnormed fit index (TLI or NNFI), root mean square error approximation (RMSEA), and the standardized root mean square residuals (SRMR) were used.
CFI and TLI are related to the total variance accounted by the model, and values higher than 0.90 are desired (71) . RMSEA is related to the variance of residuals, and values smaller than 0.08 are desired (72) . Value of the SRMR below 0.08 is considered a good fit (73) . Descriptive analyses were performed with the SPSS19.0 statistical software package (74) , and all SEM analyses were performed with MPlus 6.0 (69).
RESULTS

Descriptive statistics
Descriptive analyses were performed and gender differences were tested (see Table 1 ).
With the exception of the PIUQ Obsession scale and total score of PIUQ, statistically significant differences were found between men and women. Males reported (i) higher self-esteem scores,
(ii) more satisfaction with their appearance, and (iii) more neglect problems on the PIUQ. (Table 2 ).
---Tables 1 and 2 ---
Mediation analysis
The proposed mediation model was tested by the means of SEM methods. Since sex difference in self-esteem, depression and anxiety are well established, multi-group analysis was carried out controlling for both education and age. In order to assess invariance of the mediation model, two models were fitted to the data. Here, (i) M1 assumes that factor loadings of the latent variable of problematic internet use are invariant, and (ii) M2 assumes both factor loadings and structural paths are invariant across both sexes. According to results obtained, relative goodness- Figure 2 ), the invariance of the mediation model was supported. This means that the structural paths among the components were invariant across both sexes.
According to the results (see Figure 2) , satisfaction with body appearance had a significant direct effect on problematic internet use between both sexes. Satisfaction with body appearance had a direct significant effect on both self-esteem and on anxiety. However, no direct effect on depression was detected. Direct path from self-esteem to problematic internet use lacked significance. However, self-esteem had an indirect effect on problematic internet use primarily via depression, because between anxiety and PIUQ, the path coefficients proved to be non-significant (p> 0.05).
---Figure 2 ---
In relation to the indirect effects, only the satisfaction with 'body appearance → selfesteem → depression → problematic internet use' pathway appeared to be significant (standardized indirect effect was -0.086, p<0.001 for males, and -0.085 p<0.001 for females).
The magnitude of the mediation was estimated with proportion of the mediated effect in the total effect. The mediation proportion of this pathway was 29% for both males and females.
Therefore, higher satisfaction with body was associated with higher self-esteem, which is associated with lower depression, and which is linked to lower problematic internet use. All other pathways from satisfaction with body appearance were non-significant (p>0.05). The full model explained 33.5% of the total variance of problematic internet use among males, and 31.5% among females.
DISCUSSION
The present study suggests that satisfaction with body image is both directly and indirectly associated negatively with problematic internet use. Furthermore this model was found to be invariant across genders, unlike the study of Hetzel-Riggin and Pritchard (43) who only found an association between overweight preoccupation and problematic internet use in males.
However, Rodgers and colleagues (44) obtained similar results, although body image avoidance was not linked to the symptoms of problematic internet use.
The present study confirms findings from other studies concerning the relationship between low self-esteem and depression symptoms in problematic internet use or online gaming addiction (75) . At the same time, satisfaction with physical appearance is present in our model as a new dimension. It appears that dissatisfaction with physical appearance might have a significant role in individuals immersing themselves into virtual reality media where they can disguise and/or hide their real physical characteristics and have the possibility to take on an alternative desired virtual appearance. However, we cannot exclude the possibilities that the desired virtual appearance can also strengthen the dissatisfaction with the current appearance irrespective of the users' objective physical characteristics. The significance of negative body image is also supported by comorbidity of internet addiction and eating disorders (23, 25, 76) .
Given that the relationship between dissatisfaction with bodily appearance and abnormal eating habits is generally known (77) (78) (79) , linking these fields in testing similar causal models might be a task for future empirical research.
Caution must be exercise when interpreting the results of this study as it employed a cross-sectional study design utilizing self-selected and self-report data. It would be useful to extend this study with a longitudinal component in the future. Another limitation of the study was that it utilized online data collection that may have provided a barrier for controlling results.
However, this method might have several advantages in obtaining honest and truthful responses in areas of a sensitive nature (80) . It should also be noted that the instrument used to measure problematic internet use only examined generalized (i.e., total) online activity and did not differentiate between different online applications (e.g., gaming, social networking, etc.). It may be the cse that some types of internet use (e.g., gaming) are more problematic than others (e.g., using search engines). Additionally, given that the association between problematic internet use and low self-esteem is mediated by depression and anxiety, the addition body image into the model presented might perhaps be a confounding variable as some studies have identified associations with physical appearance in both depression and anxiety.
Participants varied from 14 to 34 years of age and therefore it is possible that younger participants (e.g., those aged 14 to 16 years may have had a different self-image compared to those over the age of 30 years). More specifically, there may be differences between teenagers/young adults and older adults in self-knowledge, esteem, body satisfaction and authenticity. It should also be noted that the demographic information of participants was limited to age, gender, and education. Other factors such as ethnicity, economic stability, access to the internet, and physical disability could have had an influence on the findings but these were not examined. It would also be informative to repeat the study with an internationally recognized instrument that has been validated in Hungarian to assess subjective appearance as well as to add variables that measure the occurrence of eating disorders among the most excessive internet users.
IMPLICATIONS
Based on the results of this study, it is concluded that investigating the subjective perceptions concerning appearance, especially in adolescents, and the targeting these misperceptions in the interventions could be of much benefit in the treatment of individuals with problematic internet use and internet addiction. Promoting awareness of emotions concerning physical appearance might also be a part of prevention activities in adolescence.
Note: A copy of the full questionnaire used in this study can be obtained from the corresponding author.
List of figure legends: Note: All correlation coefficients are significant at least p<0.0017 according to Bonferroni correction. PIUQ: Problematic Internet Use Questionnaire, CES-D: Center for Epidemiologic Studies Depression Scale.
